Summary 

This invention corresponds to a process for cleaning anodic sludge from the 
electrowinning cell without the need to short-circuit the cell, using a completely 
autonomous mobile unit that is able to suction the slurries from the bottom of the cell, 
separate the sohds present and retum the electrolytic solution to the same cell, while the 
cell continues its electro-deposition process. 

Specification 

This invention refers to a procedure and to specific components to be used in the 
electrolytic processes for obtaining copper that through the accumulation of an electrolytic 
solution in electrowinning cells implies, by accumulation of lead oxide in the anodes, the 
sedimentation of solids in suspension, producing anodic sludge in the lower part of these 
electrolytic cells. 

As the electrolytic solution flows within the cell, the accumulation of anodic sludge 
increases, generating: 

loss of capacity of the electrowinning cells; 

contamination of the solution due to resuspension of sedimented solids as a 
result of turbulences produced by the inflow to the cell; 

contamination of cathodes present in the electrowinning cells as a result of the 
resuspension of the deposited solids due to turbulences produced by the inflow 
to the tank or by a simple increase in the level of the anodic sludge accumulated 
in the lower part of the tank. 

At present, to overcome the inconvenience that said accumulations cause, the 
mechanisms for cleaning the anodic sludge accimfiulated at the bottom of the 
electrowinning cells are based on: 

removal of the electrowinning cell from the production cycle by means of a 
short-circuiting frame; 

cutting the inflow of electrolytic solution to the cell; 
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removal of the cathodes and anodes present in the cell; 

emptying or purging the cell's electrolyte solution by means of pmnping 
systems or, if possible, by means of valves located in the lower part of the cell; 
and 

dissolvmg of the solid sediment by washing and subsequently removing the 
anodic sludge, either by emptying the resulting solution by means of the purge 
valve located in the bottom of the cell or else through the collection of the 
anodic sludge by means of a mechanical solids or sludge recollection device. 

The above-described mechanism is very costly for the mining industry, as it 
includes loss of production capacity, detaining of the process and contamination of 
cathodes as a result of the sedimented sludge. 

Therefore, the mentioned invention achieves the removal of the anodic sludge 
accumulated at the bottom of the electrolytic cells of copper electrowinning processes by 
means of a mobile and autonomous unit, without the need to execute forced shutdowns of 
the productive cycles eliminating from the productive process the current mechanism for 
removal of anodic sludge via the procedure and the components indicated below: 

In the first place, before cleaning the cell, the process of this invention requires the 
removal of one of the three lingadas or groups of cathodes present by means of the current 
removal mechanism (traveling crane). The mobile unit must be located within a perimeter 
of between 1 and 15 meters from the cell, energized by electricity with a 3 80- volt line of 
force. Once the unit is turned on, the anodic sludge produced by the sedimentation of solids 
in suspension is removed from the bottom of the cell by means of a component named 
suction manifold (1) that the operator(s) of the mobile unit must introduce partially into the 
electrowinning cell in the spaces produced by the removal of the group of cathodes. When 
the nozzle of the suction manifold (1) reaches the sludge, the operator(s) must move the 
nozzle of the suction manifold (I) slowly in a direction parallel to the position of the 
anodes, trying to cover the entire suction area covered by the nozzle. This operation must 
be repeated in each space produced by the removal of the load of cathodes, until the entire 
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area of the bottom of the cell that is being cleaned has been covered. As the sludge is 
suctioned by the suction manifold (1), a pumping system (2) feeds a soUds-liquids separator 
(3), where the solids in suspension are retained and the filtered electrolytic solution is 
returned to the cell's purge overflow by means of a recirculation manifold (4), thus 
permitting the cell to continue electro-depositing without altering either the level or the 
chemical quality of the electrolytic solution. Once the solids retained in the solids-liquids 
separator (3) have saturated it, the operator(s) of the unit must remove the solids, therefore 
the process must be interrupted. Then, the solids that have been retained are removed with 
scrapers and the pull of gravity causes them to drop into the solids collector (5) that, once 
full, is removed to place the solids in an intermediate disposal site provided by the mining 
company. In this way, the electrowinning cell can be cleaned completely without the need 
to recur to the current cleaning mechanism that necessarily implies the stopping of the 
productive process. 

The component named suction manifold (1) consists of a nozzle made of an 
elastomeric material, measuring between 100 and 800 mm in length with an opening of 
between 1 to 1000 square centimeters that allows it to cover the entire area of the bottom of 
the electrowinning cell without having to remove the groups of cathodes from the cell and 
with the advantage that it does not cause the sludge to reenter the electrolyte solution. This 
nozzle is held by means of a thermal retaining mechanism (plastic polypropylene welding), 
a rigid suction tube of between 0.5 and 3 meters long, designed with a diameter slightly 
inferior to the space between one anode and another in the electrowinning cell; and 
manufactured of polymeric material. The rigid suction tube is linked by means of a fast 
plastic coupling to a flexible hose having exactly the same interior diameter as the tube. 
The length of the hose varies between 1 and 15 meters, and its material is of heat-resistant 
ductile plastic (up to 70 degrees Celsius). The suction power of the manifold (1) is given by 
the suction line of the pumping system (2). 

On its part, the function of the pumping system (2) will provide the driving force to 
suction and transport the sludge in suspension along with the electrolyte solution, through 
the suction manifold (1) toward the solids-liquids separator system (3) and deliver 
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sufficient pressure to this system (between 2 and 16 Bar) to permit the separation of the 
solids. The pumping system (2) consists of a peristaltic pump, with a capacity of flow 
between 1 and 30 cubic meters per hour, where the flexible hose of the suction manifold (1) 
is coupled to the pump's suction line, by means of a sealed retaining flange. The suction 
line of this type of pump attains a negative suction power of between 1 and 9 meters water 
column, which permits the removal of the anodic sludge from the bottom of the cell by the 
suction manifold (1). The pump's discharge line is coupled, also by means of a sealed 
retaining flange, to a flexible rubber hose that is heat and high pressure resistant and which, 
in turn, is joined in the same way to a stainless steel piping 316 L of exactly the same 
interior diameter as the rubber hose that feeds the solids-liquids separator (3). The flexible 
mbber hose makes it possible to transport the soUds dissolved in the electrolytic solution, 
resisting the hydrauUc pressure exercised by the Separator against the pump's discharge. 
The purpose of the stainless steel piping is not only to resist the pressure but also to sustain 
in the hydrauUc line of flow all the elements of control of the control system (6), translated 
to a pressure gage with ranges from 0 to 20 Bar and an electrically controlled pressure 
switch. The pumping system (2) feeds the solids-liq\iids separator (3) anticipating the 
hydraulic pressure needed to produce the separation. 

The solids-liquids separator (3) permits the semi-continuous separation of the solids 
contained in the electrolytic solution. The solids-liquids separator (3) consists of a press 
filter made up of polypropylene plates fed by the stainless steel piping of the pumping 
system (2), connected by a retaining flange in the filter's head plate. The capacity of the 
filtering element may vary between 30 and 2500 liters, and the result of this variation is 
plate formats of between 470 up to 1500 lateral millimeters. Nylon or polypropylene cloth 
is used as the filtering means between the plates of the press filter, whose characteristics 
vary between woven and non-woven, calendared and non-calendared, with the possibility 
of using heat-set cloth. As the plate filter starts to retain the solids of the anodic sludge in 
suspension, the filtered electrolyte solution is collected continuously by the recirculation 
manifold (4). 
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Additionally, the component named recirculation manifold (4) consists of a 
polymeric flexible hose of between 1 to 10 meters in length, that ends in a circular plastic 
nozzle having a diameter of 10 to 120 millimeters that is introduced freely into the 
overflow purged from the cell. Upon reaching pressures between 2 and 16 Bar, the press 
filter must be opened; therefore the process is detained. In this way the solids retained in 
the filtering cloths are removed from the plates of the press filter using scrapers and drop by 
gravity into the solids collector (5) that consists of a rectangular container with a volume 
between 30 and 2500 liters, manufactured of an elastomeric material, preferably 
polypropylene, with a length slightly greater than the length of the filtering package of the 
press filter. 

On its part, the control system (6) commands the unit, establishing the safety and 
electric feed mechanisms. This system consists of a visual manometer installed in the 
stainless steel piping 316 L of the pumping system (2) together with an electrically 
controlled pressure switch controlled for cutoff between 2 and 16 Bar that controls the 
fimctioning of the pump of the pumping system (2) from a switchboard. The entire unit is 
autonomous and will fimction correctly once the control panel has been energized 
electrically. 

In its preferred application, the invention is designed for the cleaning of cells in the 
copper electrowinning processes. Nevertheless, the system can be used in the same way in 
the electrowinning of other metals such as Zinc or in the copper electro-refining processes 
and other analogous applications. 

The flow chart in Figure 1 describes the system or process for cleaning an 
electrolytic cell and its components that are the suction manifold (1), pumping system (2), 
solids-Uquids separator (3), recirculation manifold (4), solids collector (5), and control 
system (6). 
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Figure 2 describes the pumping system that will provide the driving force to suction 
and transport the sludge in suspension along with the electrolyte solution, through the 
suction manifold (1) toward the solids-liquids separator system (3) and that will deliver 
sufficient pressure to this system (between 2 and 16 Bar) to permit the separation of the 
solids. The pumping system (2) consists of a peristaltic pump, with a capacity of flow 
between 1 and 30 cubic meters per hour, where the flexible hose of the suction manifold (1) 
is attached to the pump's suction line by means of a sealed retaining flange. The suction 
line of this type of pump manages to achieve a negative suction power between 1 and 9 
meters water column, which permits the removal of the anodic sludge from the bottom of 
the cell through the suction manifold (1). The pump's discharge line is attached, also by 
means of a sealed retaining flange, to a flexible rubber hose that is heat and high pressvu*e 
resistant, which in tum is joined in the same way to a stainless steel piping 316 L having 
exactly the same interior diameter as the mbber hose that feeds the solids-liquids separator 
(3). The flexible mbber hose permits the transportation of the solids dissolved in the 
electrolytic solution, resisting flie hydrauUc pressure exercised by the Separator against the 
discharge from the pump. The purpose of the stainless steel piping is not only to resist the 
pressure but also to sustain in the hydraulic line of flow all the elements of flow of the 
control system (6), translated to a pressure gage with ranges of 0 to 20 Bar and an 
electrically controlled pressure switch. The pumping system (2) feeds the solids-liquids 
separator (3) anticipating the hydraulic pressure needed to produce the separation. 

Figure 3 describes the soUds-liquids separator that permits the semi-continuous 
separation of the solids contained in the electrolytic solution. The solids-liquids separator 
consists of a press filter made up of polypropylene filtering plates fed by the stainless steel 
piping of the pumping system, joined by a retaining flange in the filter's head plate. 

Figure 4 describes the suction manifold that consists of a nozzle of elastomeric 
material, with a length between 100 and 800 millimeters, with an opening between 1 and 
1,000 square centimeters that allows it to cover the entire area of the bottom of the 
electrowinning cell without needing to remove all the groups of cathodes from the cell and 
with the advantage of not causing the sludge to reenter the electrolytic solution. This nozzle 
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is held by means of a thermal retaining mechanism (plastic welding of polypropylene) to a 
rigid suction tube having a length between 0.5 and 3 meters, designed with a diameter 
slightly smaller than the space between one anode and another in the electrowiiming cell; 
and manufactured of polymeric material. The rigid suction tube is joined by means of a fast 
plastic coupUng to a flexible hose that has exactly the same interior diameter as the tube. 
The length of the hose varies between 1 and 15 meters, and its material is heat-resisting 
ductile plastic (up to 70 degrees Celsius). The suction power of the manifold (1) is provided 
by the suction line of the pumping system (2). 
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